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Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in con-
junction with BS 2000 : Part O ‘General introduction’, which gives details of the BSI/IP agreement for publication of the
series, provides general information on safety precautions, sampling and other matters, and lists the methods scheduled for
publication as Parts of BS 2000. When BS 2000 : Part O was first published in 1982, it included a list of more than

60 methods intended for publication in the first group of Parts of BS 2000; it is envisaged that Part O will be revised from
time to time to take account of the publication of additional methods.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum
and its products, Part 1 Methods for analysis and testing’, which in 1987 has been retitled by the IP as ‘Standard methods
for analysis and testing of petroleum and related products’. BS 2000 : Part 336 is thus identical with IP 336/81 (86).

The EEC Directive 87/219/EEC to amend Directive 75/715/EEC requires the use of IP 336 for the determination of

the sulphur content of certain fuel oils by 1 January 1989 and arrangements for its introduction in place of EN 41

(with which BS 5379 is identical) are referred to in BS 2869.

It is intended to issue revisions when necessary in line with changes that may be made in subsequent editions of this IP
method. It shall be noted that this method may be superseded by a European Standard based on an international standard
that is in preparation.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the specific
hazard indicated in clause 5.

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
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Method (identical with IP 336/81 (86))

1. SCOPE

This method is intended for the measurement of sulphur in hydrocarbons such
as: naphthas, distillates, fuel oils, residues, lubricating base oils only, non-leaded
gasolines and components. The concentration range is from 0.01% to 5% by
weight.

Samples containing heavy metal additives, lead alkyls etc., interfere with the
method. Elements such as silicon, phosphorus, calcium, potassium and halides
interfere if present in concentrations of more than a few hundred parts per million.

2. SUMMARY OF METHOD

The sample is placed in the beam emitted from a low energy iron-55 radio-
active source. The resultant excited characteristic X-radiation is measured and
the accumulated count is compared graphically with previously prepared calibra-
tion samples to obtain the sulphur concentration in weight per cent. Three groups
of calibration samples are required to span the concentration range 0.01 to 5%w
sulphur.

3. APPARATUS
3.1. Energy-Dispersive X-ray Fluorescence Analyser' — any suitable model can
be used, set up according to the makers’ instructions (Note 1).

NOTE 1: The X-ray source currently used in British instruments is an iron **Fe source of typical
activity 20 millicuries.

3.2. Analyticc! balance — capable of weighing to the nearest 0.1 mg.

4. REAGENTS

4.1. Di-n-butyl Sulphide — sulphur content 21.91%w.

4.2. White Oil — British Pharmacopoeia high purity grade or less than 20 ppm
sulphur.

5. SAFETY PRECAUTIONS

The X-ray equipment and manner of use must comply with the regulations
governing the use of ionizing radiation and/or recommendations of the
International Commission on Radiological Protection. Attention to the source
should only be carried out by a fully trained and competent person using the
correct shielding techniques. The radiation source requires checking for radiation
leakage at regular intervals, currently every 26 months.

6. SAMPLE CELL PREPARATION

The cells must be thoroughly clean and dry before use. Window material is
usually 6-micron polyester or polycarbonate film. (Note 2). Handling of the film
must be kept to an absolute minimum. Renewal of the window is essential for the
measurement of each sample.

NOTE 2: Samples of high aromatic content are liable to dissolve polycarbonate films.

" A list of suppliers of suitable equipment can be obtaine.« from the Institute of Petroleum.
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NOTE to clause 1. In this context
‘weight’ should be replaced by ‘mass’.

NOTES to clause 2.
1. See note to clause 1.

2. In this context ‘w’ should
replaced by ‘m’.

be

NOTE to 4.1. See note 2 to clause 2.

NOTE 4.2. In this context ‘ppm’
should be replaced by ‘mg/kg’.

NOTE to footnote 1. For information
on the availability of suppliers of

suitable equipment apply to
Section, BSI, Linford Wood

stamped addressed envelope

Enquiry

, Milton
Keynes, MK14 6LE, enclosin
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